The polymerase chain reaction showed high sensitivity for detecting Trypanosoma cruzi in the blood of mice, independent of clonal genotype (19, 20-T. cruzi I; 32, 39-T. cruzi II) or phase of the infection (acute or chronic). 
Natural populations of Trypanosoma cruzi, the agent of Chagas' disease or American trypanosomiasis, show a long-term clonal evolution, thereby allowing genetic recombination events (Gaunt et al., 2003; Tibayrenc et al., 1986 ). This species is divided into two main phylogenetic lineages: T. cruzi I and T. cruzi II (Anonymous, 1999) . According to the proposed nomenclature, genotypes 19 and 20 of T. cruzi, described previously by Tibayrenc et al. (1986) , are included in the T. cruzi I group, and genotypes 32 and 39 in the T. cruzi II group. These clonal genotypes illustrate diVerent phylogenetic relationships. Genotypes 19 and 20 are very closely related to each other and genetically distant from genotypes 32 and 39, which are also mutually closely related. Several investigators have veriWed experimentally a signiWcant association between genetic distance and biological diVerences, both in vitro (Revollo et al., 1998) and in vivo (Toledo et al., 2002) . These results have demonstrated the importance of considering the phylogenetic diversity of natural clones of T. cruzi in applied studies relating to the diagnosis, drug design, and clinical diversity of Chagas' disease.
Trypanosoma cruzi infection can be diagnosed by demonstrating the presence of the parasite by direct and indirect parasitological methods, immunodiagnosis being used to detect speciWc antibodies against T. cruzi, or by molecular methods that search for parasite DNA. Among the molecular methods of diagnosis is the polymerase chain reaction (PCR), which shows varying levels of sensitivity (44.6-100%) in humans (Ávila et al., 1993; Britto et al., 1995; Castro et al., 2002; Gomes et al., 1998) . This variation may result from, among other factors, genetic diVerences in the parasite (Portela-Lindoso and Shikanai-Yasuda, 2003) and the protocol used (Gomes et al., 1998) .
Previously, we demonstrated in mice that the positivity of fresh blood examination, hemoculture, and ELISA would vary depending on the genotype of T. cruzi (Toledo, 2001; Toledo et al., 2002) . The objective of the present study was to evaluate the sensitivity of PCR in detecting DNA of T. cruzi in the blood of mice infected with the diVerent clonal genotypes, in both the acute and chronic phases of infection.
The blood samples tested in the present study were obtained from BALB/c mice experimentally infected with 20 T. cruzi cloned stocks belonging to the 4 major genotypes (19, 20, 32, and 39) (Tibayrenc et al., 1986) . Five stocks belonging to each genotype were used (Toledo et al., 2002) . Groups of 10 female BALB/c mice, 18 g of body weight, were inoculated intraperitoneally with a standard inoculum of 10,000 blood trypomastigotes per animal of each stock.
For fresh blood examination (FBE), 5 L blood collected from the tail vein was examined daily during the acute phase, until 90 days after infection (d.a.i.). Hemoculture (HC) was carried out according to the technique of Filardi and Brener (1987) . BrieXy, approximately 0.4 mL blood collected aseptically from the retro-orbital sinus vein, in the acute phase (AP-60 d.a.i.) and during the chronic phase (CP-140 d.a.i.) of infection, was distributed into two tubes, each containing 3 mL LIT medium. These tubes were incubated at 28°C and examined after 30, 45, 60, and 90 days. HC was also employed to conWrm the infection of the animals that showed a negative FBE (subpatent parasitemia). An enzyme-linked immunosorbent assay (ELISA) modiWed according to Voller et al. (1980) was used. Alkaline antigen of the T. cruzi Y strain obtained in the exponential growth phase in LIT medium, and peroxidase-labeled anti-mouse immunoglobulin G conjugated (Sigma) were used. Samples of serum collected in the early chronic phase (120 d.a.i.) and in the late chronic phase (290 d.a.i.) and diluted to 1:40 in phosphate-buVered saline, were used. The mean absorbance for 10 negative-control serum samples plus 2 standard deviations was used as the cut-oV to discriminate positive and negative results.
For PCR, 131 blood samples were obtained, 70 in the AP and 61 in the CP of infection, at the same time that HC was carried out. Two hundred microliters of blood from each animal was added to double the volume of 6.0 M/0.2 M guanidine/EDTA and stored at room temperature (Ávila et al., 1991) . The lysate was boiled for 7 min (Britto et al., 1993) and the DNA extraction carried out in an aliquot of 100 L using the Wincker et al. (1994) protocol as modiWed by Gomes et al. (1998) . The DNA solution was then washed with 70% ethanol prior to precipitation in order to remove potential PCR inhibitors. Finally, the DNA was resuspended in 10 L H 2 O MiliQ. During this stage, one negative and one positive control were added to each group of 4 samples. PCR ampliWcation was performed in a total volume of 10 L according to Gomes et al. (1998) , using 121 (5Ј-AAATAATGT ACGGG(T/G)GAGATGCATGA-3Ј) and 122 (5Ј-GGTT CGATTGGGGTTGGTGTAATATA-3Ј) primers to amplify a speciWc fragment of 330 base pairs (bp) of kinetoplast DNA (kDNA) of T. cruzi. The reaction mixture was submitted to 35 ampliWcation cycles in a thermocycler (MJ Research, PTC-150), using 95°C for 1 min for denaturation with a longer initial time of 5 min, 65°C for 1 min for primer annealing, and 72°C for 1 min for extension with a Wnal incubation at 72°C for 10 min. In this step, as a contamination control, two negative and two positive controls from the extraction step were added to every 8 samples, and one negative and one positive control to the PCR. All the stages were carried out in separate environments with reagents, materials, and equipment exclusive to each area. The PCR products were visualized in 4.5% polyacrylamide silver-stained gel. For statistical analysis, the PCR positivity among the genotypes and phases of infection was compared by Chi-squared ( 2 ) test with the software Statistica version 6.0 (StatSoft, Inc., 2001) .
The positivity of FBE, HC, and ELISA tests varied according to the T. cruzi genotype and not the PCR (Table 1) . SigniWcant diVerences were observed for FBE between genotypes 20 and 39 (p < 0.01) and 20 and 32 (p < 0.001), for Table 2 ). There were no signiWcant diVerences in the %+HC, %+ELISA, and %+PCR of the AP in relation to the CP for animals infected with the four genotypes. The PCR positivity (100%) was signiWcantly higher than that of the other techniques (data not shown). This result obtained in mice conWrms data from other investigators showing that PCR is the best method to detect T. cruzi in human and dog blood (Araújo et al., 2002; Ávila et al., 1993; Britto et al., 1995; Castro et al., 2002; Gomes et al., 1998) .
When a 100% positivity is observed, the Wrst question that arises is whether contamination had occurred during the process. However, as described previously, the PCR steps were carried out in separate rooms and carefully controlled by the use of negative and positive controls in a systematic way. Therefore, the possibility that these results are due to contamination that could generate false positive results can be excluded.
Although there are few studies using PCR in murine models, the increased positivity of PCR in mice infected with diVerent genotypes of T. cruzi obtained in the present study contrasts with the results of Camandaroba et al. (2003) . These authors observed, in agarose gel, a PCR positivity of only 40% in mice infected with the Colombian strain and with its respective clones (T. cruzi I), even when starting from a larger blood sample volume (500 L) than was used in the present study (200 L). A possible explanation for this diVerence is the protocol for extraction, ampliWcation, and visualization of ampliWed products used in this study in relation to that used by Camandaroba et al. (2003) . Although ethidium bromide-stained agarose electrophoresis is commonly used to detect T. cruzi DNA, in this work the ampliWed products were visualized in polyacrylamide gel according to the protocol of Gomes et al. (1998) .
In relation to the genetic diversity of the parasite, the single diVerence in the PCR results was the presence of weaker bands in the gel for some stocks from genotypes 32 and 39 (T. cruzi II). This result is shown in Fig. 1 (lane 11) . Interestingly, mice infected with stocks pertaining to these genotypes (SC43 cl1 and MVB cl8) displayed subpatent parasitemia (Toledo, 2001) . These results agree with those obtained by Virreira et al. (2003) , who observed that the intensity of the DNA bands may vary according to the genetic lineage of T. cruzi, when the ampliWcation was carried out with diVerent primers, among them, 121 and 122 which were used in the present study. The high PCR positivity, independent of the clonal genotype and phase of infection, conWrms previous results using this methodology as a diagnostic tool for detection of T. cruzi DNA in blood of diVerent host species. PCR has a direct application as a conWrmatory method in situations with dubious serological evidence, and to evaluate the eYcacy of the etiological treatment of T. cruzi infection.
